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FOR THE
PROPOSED OREGON INSTITUTE OF TECHNOLOGY
DEEP GEOTHERMAL WELL AND POWER PLANT,
KLAMATH FALLS, OREGON

AGENCY: Department of Energy, Golden Field Office
ACTION: Finding of No Significant Impact

SUMMARY: The U.S. Department of Energy (DOE) prepared an Environmental Assessment
(EA) that analyzed the potential impacts associated with the construction and operation of a
proposed deep geothermal well and power plant. The facilities would be located on the Oregon
Institute of Technology (OIT) campus at 3201 Campus Drive in the City of Klamath Falls in
Klamath County, Oregon.

DOE proposes to provide Congressionally Directed Federal Funding to OIT for their proposed
deep geothermal well. The power plant will not be constructed with DOE or cost share funding,
but was included in the EA as a connected action. All discussion, analysis and findings related
to the potential impacts of construction and operation of the proposed deep geothermal well and
power plant are contained in the Final EA. The Final EA is hereby incorporated by reference.

The proposed project would be implemented by the OIT Geo-Heat Center. The proposed action
includes:

e Installation of a 5,000 to 6,000 foot deep geothermal well to be drilled into a
fault along the east side of campus that would encounter an estimated 300

degree Fahrenheit (°F) geothermal resource,

e Construction of a 1.2 megawatt (MW) binary (organic Rankine cycle) power
plant,

o Construction of a pipeline connecting the new well to the new power plant,

and

Federal Recycling Program @ Printed on Recycled Paper



e Connection of the power plant to existing transformers to supply the

electricity generated to campus buildings.

Construction would take place entirely within previously disturbed areas, including an existing
paved parking lot, an existing pipeline corridor, and a previously graded area adjacent to the
current geothermal heat exchange building. The proposed power plant would provide 100
percent of the electricity demand on campus, and any excess generated electricity would be sold
into the gird through a net metering system. The project would serve as a demonstration site and
as an educational training facility for OIT students and faculty. Information obtained by students
and faculty would be made available in an outreach program to interested developers,
communities, and public agencies to assist in the evaluation of similar projects elsewhere in the
country.

In accordance with applicable regulations and policies, DOE sent scoping letters to potentially
interested local, State, and Federal agencies. Scoping letters were also sent to local Native
American tribes. The scoping letters described the Proposed Action and requested assistance in
identifying potential issues that could be evaluated in the EA. DOE also sent scoping letters to
other potentially interested agencies, organizations, and individuals announcing the availability
of the Draft EA for public comment. DOE mailed a scoping notice to adjacent contiguous
property owners and posted the notice on the DOE Golden Field Office reading room website.
No public comments or comments from individuals or organizations raising specific objections
or concerns about the proposed action were received. The environmental document was also duly
noticed to adjacent contiguous property owners and interested parties as identified by DOE and
was posted on the DOE Golden Field Office reading room website. DOE received no comments
during the public review period for the Draft EA.

DETERMINATION: DOE determines that providing funding to support the construction and
operation of the proposed deep geothermal well and power plant on OIT’s campus, Klamath
Falls, Oregon, would not constitute a major Federal Action significantly affecting the quality of
the human environment, as defined by the National Environmental Policy Act.

The applicant-committed measures identified in the Proposed Action of the EA shall be
incorporated and enforceable through DOE's funding award documents. The measures include
obtaining and complying with all required permits and minimizing potential impacts through the
implementation of construction and operation Best Management Practices and other identified
design features.

The preparation of an Environmental Impact Statement is not required and DOE is issuing this
Finding of No Significant Impact.

All discussions and findings related to the project site and the Proposed Action are contained
within the Final EA. Copies of the Final EA are available at the following locations:

DOE Golden Field Office Public Reading Room
Website: http://www.eere.energy.gov/golden/Reading Room.aspx




Oregon Institute of Technology
Geo-Heat Center

3201 Campus Drive

Klamath Falls, Oregon 97601
Website: http://gecheat.oit.edu/

For further information of the DOE NEPA process contact:

Office of NEPA Policy and Assistance
U. S. Department of Energy

1000 Independence Avenue. S. W
Washington, DC 20585

(202) 586-4600 or 1-800-472-2756

Issued in Golden, Colorado this 23 1,_-1 day of September, 2008.

ke Wl
Rita Wells
Manager
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1:
INTRODUCTION

1.1 Project Overview

The US Department of Energy (DOE) is preparing an Environmental Assessment (EA) for the
construction and operation of a deep geothermal well and small-scale, approximately 1.2
megawatt (MW), geothermal power plant. The well and plant would be located on the Oregon
Institute of Technology’s (OIT) Klamath Falls campus (Figure 1.1-1 and Figure 1.1-2) within the
Klamath Falls Known Geothermal Resources Area (KGRA) (Figure 1.1-3). The project would be
constructed entirely on previously disturbed lands.

The proposed project includes the following elements:

e Installation of a 5,000 to 6,000 foot deep geothermal well to be drilled into a fault along
the east side of campus that would encounter an estimated 300 degree Fahrenheit (°F)
geothermal resource,

e Construction of a 1.2 megawatt (MW) power plant that would be of a binary (organic
Rankine cycle) type, and

e Construction of a pipeline connecting the new well to the new power plant.

In response to a 2007 Congressional Directive, DOE would provide financial assistance for the
drilling and testing of the proposed geothermal well. Granting of DOE financial assistance for this
project would constitute a major federal action as defined by NEPA. DOE must consider the
possible environmental impacts from the project before committing to provide funding. In
accordance with the provisions of NEPA and CEQ and DOE implementing regulations, DOE has
determined that an EA must be completed for the proposed project to evaluate the potential
environmental impacts that could result from the award of the funding and any connected actions
(i.e., the construction and operation of the geothermal power plant).

This EA has been prepared in accordance with the requirements of NEPA, which requires
environmental review of the proposed action to aid the decision maker in review of the proposed
project. The DOE Golden Field Office Manager will make the decision concerning this proposed
project.

OIT Deep Geothermal Well and Power Plant Project MHA|RMT 1-1
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1: INTRODUCTION
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1: INTRODUCTION

1.2 Purpose and Need

DOE’s proposed action is to match $948,000 in financial assistance to OIT in support of the drilling
and testing of the proposed geothermal well. The proposed action would support DOE’s mission to
reduce dependency on fossil fuels. By providing financial assistance to support this project, DOE
would support national energy needs and the development of alternative fuel sources.

The project would provide approximately $500,000 in annual utility savings for OIT. Any excess
generated electricity would be sold into the grid through a net metering system. This plant could be
the first geothermal power plant in Oregon and would serve as a demonstration site and as an
educational training facility.

Recent events in electricity and gas demands have suggested the need for alternative sources of
power. Renewable energy sources, such as geothermal energy, already supply a significant
amount of energy in western states, especially California. Oregon has passed a renewable
portfolio standard (RPS) that will require the largest utilities in Oregon to provide 25 percent of their
retail sales of electricity from clean, renewable sources of energy by 2025. The proposed project
would serve as a model to utilities in Oregon and introduce clean, renewable energy into the grid.
Development and construction would provide a training opportunity for professionals in the field of
geothermal power plant engineering and business management.

The geothermal Steam Act of 1970 encouraged geothermal development as a means of
diversifying energy supplies in the United States. In April 2008, President Bush announced a
national goal to stop the growth of greenhouse gas (GHG) emissions by 2025. The proposed
project would help Oregon and the United States reach their goals by eliminating OIT’s need for
non-renewable energy sources that produce GHG emissions.

1.3 Public Involvement

Comments on the scope of this EA were sought from the public, regulatory agencies, and other
interested parties as part of the NEPA process. A letter describing the scope of the project was
sent out to all parties on the project’s distribution list on June 4, 2008 (Appendix A). Copies of the
letters, distribution list, and responses are included in Appendix A to this EA. All comments were
considered in the Pre-Decisional Draft EA.

A letter was sent by DOE to the Klamath Tribes (Klamath, Modoc, and Yahooskin) Tribal
Representative to initiate a nation-to-nation consultation.

The US Fish and Wildlife Service (USFWS) and the Oregon State Historic Preservation Office
(SHPO) have been contacted per requirements of Section 7 of the Endangered Species Act, and
Section 106 of the National Historic Preservation Act.

The public review period for the Pre-Decisional Draft EA was from August 13, 2008 to September
13, 2008. No comments were received.

1.4 Organization of this EA
This EA has been prepared pursuant to NEPA and DOE guidelines and:

e Describes the existing environment,

e Presents an analysis of the environmental consequences of the proposed project drilling
and testing, and power plant construction and operation,

o Describes the effects of the no action alternative, and
e Addresses any concerns expressed by interested parties.

OIT Deep Geothermal Well and Power Plant Project MHA|RMT 1-5
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1: INTRODUCTION

The information presented in this environmental analysis was obtained from personal
communications with interested parties, a site reconnaissance visit, background data and
information on the project and similar projects, and environmental reports for similar projects in
and around Klamath Falls.
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2.
PROPOSED ACTION
AND ALTERNATIVES

2.1 Overview

This chapter describes the Proposed Action and the No Action Alternative. The Proposed Action
consists of DOE’s decision to provide funding for drilling, testing, and completing a geothermal
production well. If the well proves to be successful, then OIT would construct and operate a small
scale power plant utilizing the well. DOE may consider providing financial assistance for the power
plant in the future, under a separate financial assistance agreement.

The No Action Alternative is described in Section 2.5.

2.2 Project Location

The proposed project would be located on OIT’s Klamath Falls, Oregon, campus. Figure 1.1-1 and
Figure 1.1-2 illustrate the project region.

The project components would be located in Section 20, Range 9 East, and Township 38 South, of
the Willamette Base and Meridian. The proposed production well would be located in an existing
campus parking lot, adjacent to Campus Drive, and southeast of an existing campus residence hall
(Figure 2.2-1). The production well was sited using data collected during a seismic survey of the
area. The well would be located near the most eastern entrance to the parking lot. The power plant
would be located adjacent to the existing heat exchange building on the southeast corner of
campus near existing geothermal production wells. A short pipeline would be built under an
existing access road between the well and the power plant. The distance between the proposed
geothermal production well and the power plant is approximately 500 feet.

The proposed well and power plant would be located entirely on campus-owned lands, and would
be constructed on previously disturbed areas.

OIT Deep Geothermal Well and Power Plant Project MHA|RMT 2-1
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2: PROPOSED ACTION AND ALTERNATIVES
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2: PROPOSED ACTION AND ALTERNATIVES

2.3 Existing Facilities

Historically, the geothermal resource in Klamath Falls was used by Native Americans and early
settlers. Currently, more than 600 wells are used to directly heat homes, businesses, churches,
and public and governmental facilities. The resource is used to heat swimming pools and
sidewalks (for snow melting) as well as a greenhouse facility.

OIT is located on an east-to-west gently sloping hill in the northeastern part of Klamath Falls. The
campus has been using geothermal water for its heating and domestic hot water needs since it
was relocated to this location in 1963. The system has been in continuous operation for 45 years
and currently heats 12 buildings (~764,000 ft?).

The geothermal water for the campus is currently supplied from three existing wells located on the
southeast corner of campus (see Figure 2.3-1). Geothermal water for the system is produced from
these three wells at a temperature of 192 °F. The wells vary in depth from about 1,300 to 1,800
feet. The water is pumped individually from each well and the total maximum flow capacity from all
wells is about 980 gallons per minute (gpm). The wells are not always pumped to their maximum
capacity. Typical summer pumping is about 100 gpm and winter pumping is about 500 gpm. The
water is then collected in a 4,000 gallon settling tank in the heat exchange building (see Figure
2.3-1 for the location of the heat exchange building) before it is delivered to each campus building
via gravity flow through the distribution system. The heat is then distributed though plate heat
exchangers in each building and finally collected at a central collection point before being piped to
the injection wells (see Figure 2.3-1).

Figure 2.3-1: General Layout of the Current OIT Geothermal System

Note: Not to Scale
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2: PROPOSED ACTION AND ALTERNATIVES

The City of Klamath Falls passed an ordinance in 1990 that banned surface disposal of
geothermal water. OIT installed two injection wells at topographical low points on the southwestern
side of campus to comply with this ordinance. All geothermal water is injected back into the
geothermal reservoir via a pipeline from a central collection point after heating the buildings out to
these injections wells. The maximum injection rate of one of the wells is 600 gpm while the other
well is estimated to be able to handle as much as 2,500 gpm (William E. Nork, Inc. 1992).

2.4 Proposed Action

2.4.1 OVERVIEW OF THE PROPOSED ACTION

As discussed in chapter 1, DOE proposes to fund OIT’s drilling and testing of a geothermal
production well, and the potential construction and operation of a geothermal power plant, as
described below.

OIT is proposing to install a small-scale, high-temperature geothermal power plant on the OIT
campus, powered by fluid from the proposed geothermal production well. The power plant would
be approximately 1.2 megawatts (MW) gross in generating capacity and would be a binary
(organic Rankine cycle) type. This plant would use high-temperature geothermal water/steam
(estimated to be around 300 °F) from the proposed deep geothermal well of up to 6,000 feet. The
well would be drilled into a fault along the east side of campus (see Figure 2.4-1). Recent seismic
survey results (Optim, Inc. 2008) indicated the best location for the well, and that it would intersect
the fault at 3,000- to 4,000-foot depth.

The power plant would be located adjacent to the existing heat exchange building on the southeast
corner of campus (as shown in Figure 2.2-1). Cooling water would be supplied to a cooling tower
from nearby the Coldwater wells 1 and 2 (see Figure 2.2-1). The plant would be a stock system.
The pad for the power plant and cooling tower would be 80 feet by 50 feet in size. A summary of
project components, their function and location is provided in Table 2.4-1.

The plant would provide 100 percent of the electricity demand on campus saving approximately
$500,000 annually (Ebsen personal communication 2008), with any excess electricity sold into the
grid through a net metering system.

2.4.2 GEOTHERMAL WELL

Description

The production well is expected to produce up to 1,500 gpm at a temperature of about 300°F. The
well would operate 24 hours per day and would be connected to the control system located at the
power plant site in the heat exchange building. The well would be housed in a 10 foot by 20 foot
structure. The structure would include the well head, pump motor, variable frequency drive, oil drip
system to lubricate the bearings in the line-shaft pump, and a short length of pipe from the well
head for mounting temperature gauges. The pipe would then be installed underground to where it
would connect with the power plant.

The power requirement for pumping the geothermal fluid up from the well to the power plant is
expected to be approximately 75 kW and would be metered through the existing power
connection. The well would be powered through a connection to the existing power system in the
Heat Exchange Building. The connection would be made via an underground cable installed in a
new duct bank. The duct bank would be placed 36 inches underground and would extend from the
proposed well location to the heat exchange building. The duct bank would be placed in the same
5 foot wide trench as the geothermal pipeline, but 1 foot deeper and 18 inches to the side of the
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Figure 2.4-1: Fault Zone and Proposed Directional Drilling

SOURCE: OIT Geo-Heat Center 2008

Note: Not to Scale

Hot Water /

Steam

Table 2.4-1: Summary of Project Components

RMT

MHA

Environmental Consulting

GomponentName |Size  [iocaion |

Geothermal Production Well

Geothermal Production
Well

Approximately 4,000- to 6,000-
feet deep, located on a pad of
approximately 150 feet by 230
feet during drilling and later
housed in a building 10 feet by
20 feet in size

In the existing parking
lot adjacent to Campus
Drive and Bryant
Williams Drive

To produce geothermal fluid
at a rate of approximately
1,500 gallons per minute
(gpm) and approximately
300°F in temperature to be
supplied to the proposed
power plant

Geothermal Power Plant

Power Plant

Approximately 80 by 50 feet in
size on an approximately 0.10
acre site (which also includes

the cooling tower)

Adjacent to the
eastside of the existing
heat exchange building
on campus

To generate 1.2 MW of gross
power to supply the OIT
campus with electricity

Geothermal Fluid
Pipeline

The 10-inch diameter pipeline
would be approximately 500
feet long, installed underground

Between the proposed
production well and the
proposed power plant

To transport the produced
fluid from the well to the
power plant

OIT Deep Geothermal Well and Power Plant Project
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Table 2.4-1 (Continued): Summary of Project Components

Cooling Tower On a skid approximately 20 by Adjacent to the power | To cool the working fluid of
30 feet in size. The tower would | plant the binary plant
be 24 feet tall
Cooling Water Pipeline The 2-inch pipeline would From the heat To supply make-up water to
connect directly from the heat exchange building to the cooling tower at a rate of
exchange building the proposed power 30 gpm
plant site
Power Line Connection | A 1,700-foot long underground Between the power To connect the power
power line would be installed plant and the existing generated from the plant to
mechanical building by | the OIT electrical system
Owens Hall

geothermal pipeline. The power system in the heat exchange building is controlled by a frequency
drive, which also controls the other campus wells. Electricity needed for the new well would
therefore be on the same meter as the existing wells on campus.

Drilling
Overview

The deep geothermal well would be drilled in the parking lot along the east side of the campus, as
shown in Figure 2.2-1, in order to tap the expected high temperature (around 300°F) geothermal
water that is estimated to be available upwelling along the fault system on the east side of campus
(Figure 2.4-1).

The production well would be 20 inches in inside diameter at the surface and would taper to 9 %

inches at total depth. The well would have conductor casing, which is 30 inches in diameter. The
conductor casing serves as a support during drilling operations, to flowback returns during drilling
and cementing of the surface casing, and to prevent collapse of the loose soil near the surface. It
can normally vary from sizes such as 18" to 30".

The well is expected to be about 3,000 to 4,000 feet deep and would not exceed 6,000 feet in
depth. The well may need to be directionally drilled to intersect the fault system at a right angle. A
profile of the well is shown in Figure 2.4-2.

Equipment and Drilling Process

Production well drilling would be conducted from a drill pad of approximately 230 by 150 feet in
size on the existing paved parking lot, as shown in Figure 2.4-2. Set up of the pad would primarily
be required for mobilizing the equipment and drill rig, and building a chain-link type security fencing
around the drilling site. The layout of equipment needed for drilling of the well is included in Figure
2.4-3.

The production well would be drilled using a large rotary drill rig. During drilling, the top of the drill
rig mask may be as tall as 135 feet above the ground surface. A sample rig is shown in Figure 2.4-
4. The rig would be equipped with diesel engines, fuel, and drilling mud storage tanks, mud
pumps, and other typical ancillary equipment. It is anticipated that the type of drill rig used would
be a Super Single, which is a hydraulic top-drive rig (Capuano pers. comm. 2008). Metal mixing
tanks would be used to mix water and drilling mud. An estimated 6 tanks will be needed to store a
total of 126,900 gallons of mud. The well would be drilled using air and/or mud to circulate the drill
hole cuttings to the surface. The well would be fitted with blowout prevention equipment (BOPE).
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Figure 2.4-2: Well Profile
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Figure 2.4-3: Location of Well Pad on Parking Lot and Schematic Configuration of Equipment
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